Background: Hepatic Encephalopathy (HE) is a serious complication in patients with cirrhotic liver disease. Diabetic patients with decompensated cirrhosis are suffering more than non-diabetic patients.
Introduction
LIVER cirrhosis is a major health problem which represents the final common pathway of wide variety of chronic liver diseases [1] . It is a histological diagnosis based on fibrosis and replacement of normal architecture by abnormal nodules [2] . [4] . These patients are categorized according to Child Pugh Score [5] or MELD Score [6, 7] .
Hepatic Encephalopathy (HE) is the occurrence of confusion, altered level of consciousness and coma as a result of liver failure [8] . It is caused by accumulation in the blood stream of toxic substances that are normally removed by the liver. The diagnosis of hepatic encephalopathy requires the presence of impaired liver function and the exclusion of an alternative explanation for the symptoms. Attacks are often caused by another problem, such as infection or constipation [8, 9] .
It is a spectrum ranging from Minimal Hepatic Encephalopathy (MHE) without recognizable clinical symptoms or signs, to overt hepatic encephalopathy (OVH) with risk of cerebral edema and death or just poorer prognosis [10, 11] .
Hepatic encephalopathy is reversible with treatment by the suppression of the production of the toxic substances in the intestine and is most commonly done with the laxative lactulose or with non-absorbable antibiotics and the treatment of any underlying condition. In particular settings, such as Acute Liver Failure (ALF), the onset of encephalopathy may indicate the need for a liver transplant [8, 12] .
The liver has an important role in carbohydrate metabolism since it is responsible for the balance of blood glucose levels by means of glycogenesis and glycogenolysis [13] [14] [15] [16] [17] [18] . So, up to 96% of patients with cirrhosis may be glucose intolerant and 30% may be clinically diabetic [19, 20] . On the other hand, the diabetes which develops as a complication of cirrhosis is known as "hepatogenous diabetes" [13] . 605 606
Study Risk of HE in Diabetic Patients with Decompensated Cirrhosis
Diabetes Mellitus (DM) could increase the risk of HE by constipation, increased gastric transit time, increased orocecal time, intestinal bacterial overgrowth and the increased glutaminase activity. Classically, hyperammonemia has been considered the main trigger of HE. However, in recent years the role of systemic inflammatory response has grown in importance, particularly tumour necrosis factor alpha (TNF ct ) and Interleukin 6 (IL-6), as synergistic factors. Both are stimulated by DM and insulin resistance [21] .
Patients and Methods
In the period from April 2016 to November 2016, a total of 100 patients presented to Tanta University Hospitals and El-Menshawy Hospital with manifestations of decompensated liver cirrhosis such as ascites, jaundice, lower limb oedema, clubbing of fingers. 57 patients presented with hepatic encephalopathy while 43 patients not.
Inclusion criteria:
Patients with decompensated cirrhosis showing signs of decompensation as: Jaundice, palmar erythema, spider navaei, ascites, fetor hapatis etc. 
Consent:
An informed written consent was taken from every patient included in this study.
All patients in the study were subjected to: A-Full history taking regarding age, sex, any previous attacks of haematemesis or melena and any other disease. History of diet was also taken from patients.
B-Full clinical examination with special emphasis on stigmata of chronic liver disease.
C-Laboratory investigations including: a-Routine laboratory investigations:
• Complete blood count.
• Liver function tests [AST, ALT, alkaline phosphatase, serum bilirubin (total, direct and indirect), total protein and serum albumin]. • Prothrombin time and activity, INR (International Normalized Ratio).
• Fasting Blood Sugar (FBS).
• Post prandial blood sugar.
• Kidney function tests (serum creatinine and blood urea).
b-Specific laboratory investigations:
• HbA1c.
• Glucose tolerance test (for border line FBS).
• Lipid profile for patients with diabetes or IGT.
• Ascitic fluid aspiration and analysis for Total Leucocytic Count (TLC) for patients with SBP.
• Viral markers: HCV Ab, HBsAg.
• PCR: For patients with HCV Ab +ve or HBsAg +ve.
D-Radiological investigations:
• Pelviabdominal ultrasonography.
• Fibroscan: Only for patients with either HCV or HBV.
E-Neurospychometric tests:
Two from the following tests were done to every patient:
According to clinical examination and investigations the patients were classified into two groups: Group (A): Diabetic with decompensated cirrhosis: 76 patients.
It was found that 48 patients were diabetic (on insulin therapy, FBS >126mg/dl, PP2h>200 and HbA1c >6.5%) while 28 patients had Impaired Glucose Tolerance (IGT) (No past history of DM, FBS >110 and <126, PPBS >140 and <200 and HbA1c >5.3% and <6.5%) to whom glucose tolerance test was done.
Lipid profile was done to patients in this group to assess for metabolic syndrome or NAFLD and its relation with DM.
Group (B):
Non-diabetic with decompensated cirrhosis: 24 patients.
They had no past history of diabetes, FBS <110, PPBS <140 and HbA1c <5.3%.
Patients with HE were detected either by disturbed conscious level or inability to perform neurospychometric tests correctly. Also, there was a strength on precipitating factor of encephalopathy in each patient such as high protein diet, haematemesis or melena, SBP or urinary tract infection.
Statistical analysis:
Statistical presentation and analysis of the present study was conducted using the mean, standard deviation and chi-square test by SPSS V.20.
Outcome parameters:
The presence or absence of HE in the studied patients and the grade of HE if present (MHE, grade 1, grade 2, grade 3 or grade 4).
Results

1-Demographic data:
Study population were compared according to age (Table 1 ) and sex ( Table  2) with no statistically significant difference as pvalue was 0.132 and 0.629 (>0.05) according to age and sex respectively. . Diabetic patients had more liability to be presented by higher grades of HE. pvalue is 0.001 (<0.05) so, there was statistically significant difference between patients in the studied groups according to risk of HE. (Table 3) . 7%) . p-value is 0.001 (<0.05) so, there was statistically significant difference between patients in the studied groups according to neuropsychometric tests. (Table 4 ). 
3-Neuropsychometric tests
Discussion
Hepatic encephalopathy is a major complication of advanced cirrhosis and is associated with poor quality of life and shorter survival in patients with cirrhosis. DM was found to increase the risk of HE. This relationship was explained by the autonomic dysfunction of the bowel which occurs with DM and leads to increase orocecal transit time and also the increasing of the bacterial proliferation in the colon, both leads to increase the production of ammonia by intestinal flora.
There is a two-way association between diabetes and cirrhosis. Patients with diabetes are at increased risk of developing cirrhosis and similarly, patients with cirrhosis and other liver diseases can develop diabetes because of altered carbohydrate metabolism and hepatic dysfunction. The higher risk of cirrhosis in patients with diabetes is due to the fact that diabetics usually have non-alcoholic fatty liver disease, which is a risk factor for the development of cirrhosis. Diabetes is associated with increased morbidity in cirrhosis. Patients with diabetes have more severe liver fibrosis [20] .
The principal finding of the present study was that the prevalence of HE was higher in patients with diabetes than without diabetes (33) patients of diabetic had HE (68.75%) while 15 patients (31.25%) hadn't and 20 patients of IGT had HE (71.43%) but 8 patients hadn't (28.57%) unlike non-diabetic patients only 4 patients had HE (16.67%) but 20 patients hadn't (83.33%) with p-value=0.001). Moreover patients with diabetes were more likely to present with higher grades of HE.
Sigal et al., assessed the association between diabetes and HE in patients with cirrhosis due to chronic hepatitis C awaiting liver transplantation and found that HE was present in 95% of patients with diabetes compared with 78% of patients without diabetes. Moreover, the severity of HE as defined by the West Haven criteria, was significantly greater in patients with than without diabetes (p=0.003) [22] . Similar findings were reported by Kalaitzakis et al. who studied cirrhotic patients irrespective of etiology and found that patients with diabetes took longer to complete Number Connection Test A, one of the many tests used to assess cognitive abnormalities in cirrhotic patients, compared with patients without diabetes and this association remained significant after adjusting for age and Child-Pugh class [23] .
Another study was done by Zeeshan et al. [24] . The aim of that study was to examine the association of diabetes mellitus with the prevalence and severity of HE in patients with decompensated cirrhosis and determine the impact of age and gender on this relationship. They found that diabetes was associated with HE even after adjusting for age and gender in a multivariate logistic regression model.
Peter et al., [25] used data from three randomized trials of satavaptan, a vasopressin receptor antagonist that does not affect HE risk, in cirrhotic patients with ascites. The trials included 1198 patients, and they excluded those with HE before or at randomization and followed the remaining patients for the one-year duration of the trials. They found that diabetes increased the risk of firsttime overt HE among cirrhosis patients with ascites.
Muhammad et al., [26] analyzed the effect of DM on frequency and severity of HE in patients with liver cirrhosis. Three hundred and fifty-two patients with liver cirrhosis were prospectively assessed for severity of liver disease and presence of DM in a multicenter study. Severity of hepatic encephalopathy was higher in patients with diabetes than those without diabetes (p-value for trend 0.01). Cirrhotic patients with type 2 diabetes are more likely to present with HE than cirrhotic patients without type 2 diabetes. Moreover diabetes and age interact to cause increased prevalence of hepatic encephalopathy in decompensated cirrhosis.
Laure Elkrief et al., [27] studied the relationship between DM and liver diseases in general. They found that diabetes is associated with the occurrence of major complications of cirrhosis including ascites, renal dysfunction, HE, bacterial infections and even HCC. . The aim of that study was to compare two groups of patients who did and did not develop overt HE after TIPS, several factors associated with the development of HE after TIPS and among these factors was diabetes mellitus.
Conclusion:
Many patients are suffering from liver cirrhosis and its complications such as Hepatic Encephalopathy (HE) which is a fatal one and can affect the physical and intellectual ability and the personality of the patients whether it was MHE or OHE. There is a close relationship between DM and liver diseases. For that, our study aimed to determine the relationship between DM and the risk of HE. We found that diabetic patients are at higher risk for HE than patients with IGT and both are at higher risk than non-diabetic patients. That returns mainly to the hyperammonemia which is caused by the autonomic neuropathy, intestinal dysmotility and bacterial overgrowth caused by DM. Because both diabetes and HE are associated with poor quality of life and survival in patients with cirrhosis, strict glycemic control and avoidance of precipitating factors for HE (e.g. constipation) must be achieved in all cirrhotic patients with diabetes. Moreover, patients with cirrhosis should be screened for IGT and diabetes at frequent intervals so that early intervention can be initiated when required.
